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1．　INTRODUCTION
　　Smoke　pollution　induced　by　open　forest　fires，　which　is　locally　known　as　haze　in　South－East　Asia，
occurs　in　August　and　September　almost　every　year．　Although　some　fires　are　caused　naturally　by
lightening，　most　fires　are　set　on　forest／bush　by　large　agricultural　plantations　and　individual　farmers
for　land　clearing　purpose．　This　is　the　cheapest　and　the　most　convenient　alternative　for　them　to　clear
land，　and　has　been　widely　practices　in　the　region　for　many　years．　The　setting　of　forest　fires　is　thus　the
traditional　way　of　life　locally　and　those　involved　in　setting　fires　do　not　regard　it　as　something　that　needs
to　be　stopped．
　　Plantations　and　farmers　set　fires　throughout　the　year，　although　the　frequency　increases　during　the
dry　season　（April　to　October）　in　the　region．　Even　in　the　dry　season，　it　rains　occasionally　heavily，　which
suppresses　the　expansion　of　fires．　Therefore，　in　a　normal　year，　haze　is　observed　widespread　only　for　a
few　weeks，　usually　in　August　and　September．　ln　a　dry　year，　haze　is　prolonged　and　its　magnitude　elevated．
At　the　arrival　of　monsoon　with　a　change　in　wind　direction　from　south　or　south－west　to　north　or　north－
east　in　mid　to　late　October，　haze　usually　subsides．
　　In　recent　years，　due　to　an　increased　awareness　among　plantations，　more　stringent　regulatory　control，
and　a　shift　in　industrial　structure　to　the　growth　of　the　manufacturing　sector，　Malaysia　has　reduced　the
incidents　of　major　forest　fires．　However，　the　practice　of　setting　fires　continues　in　lndonesia，　particularly
in　Sumatra　and　Kalimantan，　causing，　in　dry　years，　severe　haze　locally　as　well　as　in　neighboring　countries
（e．g．　Singapore　and　Malaysia），　depending　on　wind　direction．　ln　the　1990s，　major　haze　incidents
occurred　at　a　three－year　interval　in　1991，　1994　and　1997．　These　years　were　drier　than　normal　due　to
the　El　Nino　phenomenon．　The　worst　haze　episode　among　them　was　that　in　1997．
2．　THE　1997　HAZE　EPISODE
2．1　Type　of　Air　Pollutants
　　The　monitoring　of　air　quality　was　carried　out　in　lndonesia，　Malaysia　and　Singapore．　ln　Malaysia　and
Singapore，　PMIO　（suspended　particulate　matter　with　a　mean　aerodynamic　diameter　equal　to　or　less
than　IO　micron），　CO　（carbon　monoxide），　NO2　（nitrogen　dioxide），　SO2　（sulfur　dioxide）　and　03　（ozone）
were　measured．　The　Malaysian　Department　of　Environment　operates　25　air　monitoring　stations
throughout　the　country　（8　in　Kuala　Lumpur）　［Ref．　1］　and　the　Singapore’s　Ministry　of　the　Environment
has　17　such　stations　［Re£　2］．　ln　Malaysia，　the　Meteorology　Department，　the　Malaysia　lnstitute　of　Nuclear
Technology　（MINT）　and　the　Universiti　Putra　Malaysia　have　also　air　quality　monitoring　data．　ln
Indonesia，　only　total　suspended　particulates　（TSP）　was　measured　and　reported　by　the　lndonesian
Environment　and　Meteorology　Departments　in　27　locations　throughout　the　country．　Other　criteria　air
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pollutants　（CO，　NOx，　SOx，　Og）　and　respirable　particulate　matters，　PMIO，　were　not　measured　［Ref．　2］．
During　the　1997　haze　episode，　WHO　support　was　provided　to　purchase　high　volume　PMIO　samplers
and　train　provincial　health　officers　in　the　operation　of　the　PMIO　sample　equipment．　After　the　training，
the　samplers　were　placed　in　three　most　affected　provinces．　Brunei　Darussalam　had　no　air　quality
monitoring　programme，　but　during　the　1997　episode　the　government　purchased　high　volume　PMIO
samplers．
　　The　forest　fires　or　the　burning　of　wood／biomass　produces　a　large　volume　of　small－sized　particulate
matters．　While　a　significant　quantity　of　CO　may　be　generated　near　the　source　of　combustion，　there　was
no　evidence　that　the　CO　level　in　Malaysia　and　Singapore　was　increased　during　the　haze　episode．
Similarly，　there　was　no　significant　increase　in　the　levels　of　other　criteria　air　pollutants：　NOx，　SOx　and
O．3　in　Malaysia　and　Singapore．　These　parameters　were　in　fact　all　below　the　1987　WHO　air　quality
guideline　values．　The　most　significant　change　in　air　quality　occurred，　therefore，　in　the　level　of
suspended　particulate　matters．
　　From　a　health　perspective，　the　size　of　particles　is　an　important　consideration．　Table　1　shows　the　size
distribution　of　particles　collected　during　the　haze　episode　in　1994　in　Singapore．　A　large　portion　of　the
particles　collected　was　found　to　be　less　than　O．5　pam　in　aerodynamic　diameter，　and　a　large　number　of
smaller　particles　were　found　indoor　when　the　outdoor　air　pollution　level　was　high，　indicating　the
penetration　of　small　particles　from　outdoor　to　indoor．
2．2　Particulate　pollution　levels
　　The　TSP　levels　in　various　parts　of　lndonesia　are，　under　normal　circumstances，　below　the　standard
value　of　260　pag／m3　for　24　hours．　During　the　severe　haze　period　of　late　September　to　early　October，
the　level　reached　a　peak　of　over　4，000　ptg／m3　in　Kalimantan．　The　levels　that　exceeded　1，000　pag／m3　of
TSP　were　observed　on　more　than　5090　of　the　days　in　September　and　October　1997　in　Kalimantan　and
Sumatra　（Figure　1）．
　　The　health　impacts　of　suspended　particulates　are　more　clearly　indicated　by　PMIO　levels．　ln　Malaysia
and　Singapore，　the　normal　PMIO　level　is　around　50　pag／mS．　During　the　peak　time　in　September　1997，
the　PMIO　level　in　Kuching，　Sarawak，　Malaysia　reached　the　highest　level　of　931ptg／m8．　The　highest
recorded　in　Kuala　Lumpur　was　421　ptg／m8，　and　in　Singapore，　it　was　280　ptg／m3．　These　values　exceeded
significantly　the　1987　WHO　guideline　value　of　70　pag／m3　（a　revision　of　this　guideline，　which　sets　no
threshold　limit　for　PMIO，　is　currently　proposed．）　Figures　2　through　5　show　the　PMIO　concentrations
in　various　locations　in　Malaysia　for　the　months　of　July　to　October　1997．　Figure　6　presents　the　PMIO
Table　1：　Distribution　of　particles　by　size　（number　per　cubic　ft）”
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Figure　1：　TSP　level　in　lndonesia　in　October　1997
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　　Figure　2：　PMIO　level　in　Malaysia　in　July　1997
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Figure　3：　PMIO　level　in　Malaysia　in　August　1997
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Figure　4：　PMIO　level　in　Malaysia　in　September　19．　97
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Figure　5：　PMIO　level　in　Malaysia　in　October　1997
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Figure　6：　PMIO　level　in　Singapore　in　JulyOctober　1997
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concentrations　in　Singapore　for　the　months　of　July　to　October　1997．
2．3　Health　impacts
　　In　lndonesia，　it　was　estimated　that　some　20　million　people　were　exposed　to　the　haze．　The　Ministry
of　Health，　lndonesia　indicated　that　a　total　of　210，000　individuals　had　been　clinically　affected　as　at　22
0ctober　1997，　and　the　mortality　figures　were　estimated　to　be　40　deaths　as　at　24　October　1997．　Although
the　information　on　the　number　of　hospital　and　health　care　facilities　visits　was　not　available，　the　haze
resulted　in　significant　additional　burdens　on　the　health　care　system　in　lndonesia　［Ref．　4］．
　　In　Malaysia，　the　Ministry　of　Health　conducted　surveillance　monitoring　of　acute　respiratory　infections
（ARI），　asthma　and　conjunctivitis　incident　at　three　hospitals　in　the　Klang　Valley　for　the　months　of　August
and　September　1997．　Similar　date　were　collected　in　the　state　of　Sarawak　during　September．　These
surveillance　date　were　plotted　along　the　PMIO　concentrations．　The　results　are　shown　in　Figures　7　and
8．　They　indicate　that　there　was　a　clear　relationship　between　respiratory　incidence　and　inhalable
particulate　（PMIO）　concentrations　in　both　locations．　From　these　figures，　it　is　estimated　that　outpatient
visits　both　in　Kuala　Lumpur　and　Kuching　increased　two　to　three　fold　during　the　periods　of　most　severe
pollution．　There　was　clearly　an　immediate　impact　of　haze　on　health．
　　The　assessment　of　increased　mortality　due　to　haze　in　Malaysia　was　not　possible　during　the　peak　period
because　of　the　lack　of　baseline　statistics．　Data　such　as　the　average　daily　death　rate　and　the　death　rate
by　medically－certified　cause　were　not　available．　A　research　project　to　establish　such　data　and　morbidity
data　retrospectively　from　hospital　and　other　records　is　carried　out　in　Malaysia．
　　The　haze　may　cause　long－term　health　problems．　However，　such　effects　would　be　relatively　minor，　and
it　will　not　be　possible　to　uncover　any　effects　that　do　occur　without　detailed，　long－term　studies．　Concerns
about　cancer　were　raised　as　carcinogenic　polycyclic　aromatic　hydrocarbons　（PAHs）　may　be　found　in
the　particulate　matter　at　a　significant　quantity．　lt　may　be　worthwhile　to　determine　the　concentrations
of　PAHs　in　the　particulate　matter　and　carry　out　a　cancer　risk　assessment　study．
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Figure　7：　PMIO　concentrations　（Kuching）　and　respiratory　disease　visits　for　state　of　Sarawak　in　September　1997
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Figure　8：　PMIO　concentrations　（central　Kuala　Lumpur）　and　respiratory　disease　visits　for　Kuala　Lumpur　General
　　　　　　　Hospital　in　August　and　September　1997
2．4　Responses
　　The　governments’　responses　to　the　haze　emergency　included　fire　fighting，　cloud　seeding，　air　quality
monitoring　and　warning，　and　health　impact　surveillance　and　provision　of　health　protection　guidelines．
The　international　community，　through　the　United　Nations　system　and　bilateral　channels，　supported
these　responses．
　　（1）　Pollution　source　control　or　the　fighting　of　fires　was　the　most　important　and　intensive　response
required　to　resolve　the　haze　problem．　Because　of　the　prolonged　drought，　fires　were　quickly　spread　to
the　areas　which　were　not　easily　accessible　by　fire　fighters　and　became　uncontrollable．　Forest　fires　were
also　spread　to　peat　land，　causing　underground　fires　which　were　difficult　to　extinguish．　Because　of　these
difficulties　in　extinguishing　fires，　water　bombing　and　cloud　seeding，　using　specially　equipped　aircrafts，
were　tried，　but　it　served　as　a　temporary　measure　and　was　not　able　to　extinguish　the　fires　completely．
The　fires　began　to　subside　only　after　the　arrival　of　monsoon　in　late－October　1997．
　　A　variety　of　external　support　was　made　to　lndonesia　in　fire　fighting．　Provision　of　fire　fighting
advisers／experts，　equipment　and　materials　（e．g．　water　pumps，　tanks，　portable　extinguishers，　water
cannon，　protective　clothings　for　fire　fighters，　etc．），　water　bomber　aircrafts　and　cash　funds　were　made
available　to　lndonesia　from　the　UN　Department　of　Humanitarian　Affairs　（DHA），　the　European　Union
and　a　number　of　countries　（Australia，　Canada，　China，　France，　Germany，　Japan，　Republic　of　Korea，
Russia，　Sweden，　Thailand　and　USA）．　Malaysia　provided　about　1，500　fire　fighters　and　associated
equipment　to　Sumatra　and　Kalimantan　and　carried　out　cloud　seeding　operations．　Several　countries
（Finland，　Germany，　New　Zealand，　Norway，　Sweden，　Switzerland，　UK　and　USA）　and　OPEC　supported
the　UNDHA　operations　in　lndonesia　by　providing　cash　donations　and　members　of　the　UN　Disaster
（　18　）
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Coordination　and　Assessment　（UNDAC）　team．
　　（2）　Environmental　media　control　and　monitoring　were　carried　out　in　lndonesia，　Malaysia　and
Singapore．　Cloud　seeding　was　implemented　several　times　in　Malaysia　to　reduce　suspended　particulate
matters．　The　operations　improved　visibility　and　air　quality　for　the　areas　where　it　was　implemented，　but
it　was　effective　only　for　a　short　period　（one　day　or　two）．　As　mentioned　above，　cloud　seeding　was　also
carried　out　over　Kalimantan，　Indonesia　with　the　Malaysian　support　in　order　to　reduce　the　fires．　Malaysia
also　tried　to　spray　water　from　buildings　more　than　30　meters　tall　to　clear　smoke　particles．　This　was
effective　as　a　very　localized　and　very　temporary　solution，　and　impacts　on　the　overall　situation　was
minimal．
　　Air　quality　monitoring　was　intensified　during　the　haze　period，　as　mentioned　in　Section　2．1．　The
results　of　the　monitoring　was　reported　in　the　local　newspapers　and　on　radio　and　television　daily　in
Malaysia　and　Singapore．　The　trend　of　air　quality　was　predicted　for　two　to　seven　days　and　reported　also
in　the　newspapers．　These　reports　served　as　a　warning．　ln　Malaysia，　an　action　plan　at　each　critical　level
of　Air　Pollution　lndex　（API）　was　developed　（Table　2）．　lt　was，　however，　not　strictly　followed　during　the
peak　period．　Nevertheless，　the　state　of　emergency　was　declared　for　Sarawak　when　the　API　reached　400
as　in　the　action　plan．　All　schools，　businesses　and　govemment　offices，　except　for　those　offices　and　shops
which　provided　essential　lifeline　services，　were　closed．
　　In　order　to　strengthen　the　PMIO　monitoring　activity，　WHO　provided　equipment　and　the　training　of
personnel　to　lndonesia．
　　（3）　Health　impact　surveillance，　in　terms　of　respiratory－related　hospital　visits，　was　carried　out
immediately　after　the　haze　became　severe　in　Malaysia．　Although　the　coverage　of　the　surveillance　was
Table　2：　HAZE　EPISODE：　HEALTH　INDICATOR，　PROPOSED　RESPONSE　AND　POSSIBLE　ACTION　LINE
ALERT
kEVEL
AIR　POLLUTANT
@　INDEX（API）
HEAI」TH
dFFECT AGTION　LINE ACTION@　BY OUTPUTREADINGSDESCRIPTOR
NO　ALERT0－50 Good ●Rcgular　and　continuousASMA／MMSHotline／
　　　．　　　　　　　　　　　　「高盾獅撃狽盾窒撃獅 DOE Enviroline
・Enfbrcement DOE
・Regular　reporting　ofAPI
51－100 Moderate
・Prohibition　order　on　smokyDOE
＞91＜100Approachingdiesel　vehicle
fbr　moreunhealthy●　Only　controlled　open　burningDOE
than　24　hrs allowed
EARLY　ALERT101－200＞101〈150Unhealthy・Car　pool VbluntaryDaily　broad一
1 R）rleSS cast　ofAPI　by
than　72　hrs radio　and
●　Construction　sites： Loca1 tv／API　issu一
一Use（all　out）sprinkler　toAuthoritiesance　through
supPress　dust daily　news一
●　Industries　to　be　on　alert　fbrDOE／
pape「s
kist　of
possible　reduction　hours　ofIndustriesindustries　on
operating　equipment　e・9・boileralert
（to　reduce　emission）
●　All　operations　involving　dis一Operators
charge　ofVOC　to　be　minimised
（spraying，　flaring，　painting）
（　19　）
一　424　一 THE　JOURNAL　OF　TOKYO　MEDICAL　UNIVERSITY
　　　　　　　　　　　　　　　　Table　2：　（Continued）
Vol．56　No．3
ALERT
kEVEL
AIR　POLLUTANT
@　INDEX（API）
HEALTH
dFFECT ACTION　LINE ACTION@　BY OUTPUTREADINGSDESCRIPTOR
EARLY　ALERT101－200＞101く150Unhealthy●Alert　il／dustries　alld　powerMITI／MDTC
1 R）rmore statiolls　to　stockpile　and　fbr／MOE／
than　72　hrs eventual　use　of　low　sulphurInd stries／
colltent　fhel　oil　alld　to　switch　toFuel
fuel　gas SUppliers
●　Car　park　charge　rate　shall　beLocal
increased Authoritics
●　Publi（：transport　reduce　chargeMPE
rate
・Step－up　EnforcemclltDOE／LocalStatement　on
一Illte11Sifソaerial　SUrVeillanCeAuthorities／Pthose
一日間ose　Inollitorhlg　o負 olice　Airoffenders
i・Municipal　disposal　sitesWing／Forestry
ii．　Forest　areas Department／
iii．　EStateS／plalltatiOll　areaSFELDA／
iv・Construction／quarry　sitesFELCRA／
Private　owners
・Monitorillg　of　respiratory　casesMOH／IMRDaily　reports
in　hospitals　alld　private　clinicsHosp tal ／　　　　　　．盾氏uesp1「『
Private　clinicsatory　cases
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●Total　prohibition　ofopenDOE No　emission
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Bandar／
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　　　　　　　●　　　　　　　　　　　　　　　　，x　enterlng　Clty　areaS Local closed　fbr
AuthoritiestrafHc
●　Overall　load　shedding　byMITI／MDTC
industries ／DOE／
Industries
ON　ALERT201－300＞201く250V6ry ●　Old　buses　alld　taxis　stoPMPE
3 for　moreUnhealthy　　　　　噸盾垂?ｒａｔｌｏ? Advisc　health
than　48　hrs ・Advise　to　the　public　on　llealthMOH／IMRmeasures　on
measures radio，　tv　and
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fhre　fbr　public　transportt ansport
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Table　2：　（Continued）
ALERT AIR　POLLUTANTHEALTH ACTION
LEVEL INDEX（API） EFFECT ACTION　LINE BY OUTPUTREADINGSDESCRIPTOR
ON　ALERT201－300＞201＜250V6ry ・Mψrindustries　and　powerDOE／
3 for　moreUnhealthystations　switch　to　lower　sulphurIndustries／
than　48　hrs content　f配lel　oil　and／or　gasTNB／IPP／
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Officcs／Localand　tv／API
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●Shortened　or　staggered　workingGovernme t／through　daily
hours Private　sectornewspape「s
●　Introduce　discounted　or　frecPublic
fare　fbr　public　transportstransport
operators
●Patients　with　respir我toryMOH／IMR
problems　advised　to　leave　town
EMERGENCY301－400＞301＜400Hazardous●　School　holiday Min．　of Daily
5 負）rmore Educationbroadcast　of
than　24　hrs ・Impose　alternate　working　daysGovern．ment／API　by　radio
Private　sectorand　tv／API
，1ssuance
・Ban　Usage　of　private　vehiclesJ町／Policethrough　daily
・Stop　emission　from　industriesDOE newspape「s
＞400 ●Patients　with　respiratoryMOH／IMRDaily
problems　advised　to　leavc　townbroadcast　of
●Reduce　cooking，　eat　ready　fbodPublicAPI　by　radio
and　ffuits and　tv／AI）1
●　Plan　fbr　evacuation Government●lssuance
through　daily
newspape「s
・Declare　emcrgency Division　ofEmergency／
Nationa1declaration
Securit）～JPM
●　Evacuation All　relevantImplementa一
　　　　　．≠№?ｎＣles tion　of
Evacuation
Plan
Abbreviations：
1．　DOE：　Department　of　Environment
2．　ASMA：　Alam　Sakitar　Malaysia　Sdn．　Bhd．
3．　MOH：　Ministry　of　Health
4．　IMR：　lnstitute　of　Medical　Research
5．　JPJ：　Jabatan　Pengangkutan　Jalan　（Road　Transport
　　Department）
6．　VOC：　Volatile　Organic　Compounds
7．　MMS：　Malaysian　Meteorological　Service
8．　JPM：　Jabatan
　Department）
9．
1　0．
11．
1　2．
1　3．
14．
Perdana　Menteri　（Prime　Minister’s
IPP：　lndependent　Power　Producer
TNB：　Tenaga　Nasional　Berhad
MOT：　Ministry　of　Transport
MITI：　Ministry　of　International　Trade　and　lndustry
MDTC：　Ministry　of　Domestic　and　Consumer　Affairs
MPE：　Ministry　of　Public　Enterprise
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1imited，　the　results　showed　a　clear　increase　in　respiratory－related　hospital　visits．　As　a　results，　the
Malaysian　Ministry　of　Health　provided　the　general　public　with　health　protection　measures　which　were
broadcasted　on　television　and　radio　and　reported　in　the　local　newspapers．　The　health　protection
measures　recommended　that　the　population　should：
．
．
．
　　In　addition
individuals　with　asthma，　bronchitis
encouraged
recommendations　were　considered　reasonable　and　app
eliminate　exposure　of　people　to　the　particulate　pollution
　　When　the　haze　became　severe，　face　masks　also　became　in　short　supply．　UNDP　and　UNICEF　purchased
a　large　quantity　of　face　masks　from　overseas　to　distribute　in　Malaysia，　while　WHO　provided　Brunei
Darussalam　and　Malaysia　with　high　quality　industrial　masks　to　outdoor　workers　（e．g．　traffic　police
officers）　and　public　health　officers．　These　high　quality　industrial　masks　have　been　tested　for　O．5pam
particles　with　9990　filtration，　but　no　data　is　available　for　smaller　size　particles　which　are　found　in　the
haze．　The　effectiveness　of　such　masks　for　haze　needs　to　be　assessed．
　　WHO　provided　both　lndonesia　and　Malaysia　with　experts　to　undertake　a　rapid　health　impact
assessment　and　recommend　health　protection　measures　to　take．　These　activities　were　considered　timely
and　appropriate　by　the　recipient　countries．
　　The　Japan　lnternational　Cooperation　Agency　alCA）　provided　a　group　of　six　Japanese　experts，　two
each　in　fire　fighting，　air　quality　monitoring　and　respiratory　health，　to　conduct　a　rapid　assessment　in
Malaysia．　The　health　personnel　visited　Kuching，　Sarawak　after　the　haze　situation　improved．　They
reported　that　the　hospital　system　in　Kuching　was　quite　capable　of　coping　with　the　increased　numbers
of　patients，　and　from　clinical　perspective，　most　symptoms　were　mild．　They　also　conducted　lung　function
measurements　on　a　group　of　56　school　children　in　Kuching，　but　without　having　data　on　control
children，　could　not　conclude　the　effects　of　the　haze．
use　masks：　　　　　　　　’
stay　indoors；
reduce　outdoor　activities：　　　　　　　　　　　　　　　　　　　　　’
use　auto　air　conditioning；
refrain　from　smoking，　especially　at　home；
drink　a　lot　of　water；　and
wash　exposed　skin．
　　　　　，　individuals　in　high－risk　groups　（children，　the　elderly，　smokers，　outdoor　workers　and
　　　　　　　　　 　　　　　 　　　　　　　　 ，　pneumonia，　allergies　or　chronic　heart　and　lung　diseases）　were
　　　　　　to　take　medication　as　prescribed　and　if　possible，　re－locate　to　haze－free　areas．　These
　　　　　　　　　　　　　　　　　 　　　　　　　　　　　　　　　　　　　　　　 　　ropriate．　However，　these　measures　would　not
　　　　　　　 　　　　　　　　　　　　　　　　　　　　　　　　　　　 　　　　　　　，　and　the　effectiveness　was　considered　limited．
3．　FUTURE　PROSPECTS
3．1　Regional　Cooperation
　　Although　the　haze　subsided　after　November　1997，　there　is　a　potential　of　its　recurrence　in　1998　and
beyond．　ln　fact，　the　media　reported　forest　fires　in　lndonesia　in　February　1998．　Concerns　were　raised，
and　measures　to　control　the　haze　discussed　by　all　the　countries　involved．　Malaysia　is　particularly
concerned　as　it　will　host　the　Commonwealth　Games　in　September　1998．
　　Regional　meteorological　conditions，　such　as　rainfalls　and　wind　direction，　affect　the　coverage　and
magnitude　of　haze．　The　nature　of　the　haze　problem　is　transboundary，　and　therefore　requires　a　joint
intercountry　solution．　During　the　1997　haze　period　in　October，　the　Ministers　of　Environment　of　the
Association　of　South－East　Asian　Nations　（ASEAN）　met　in　Jakarta　and　discussed，　among　other　things，
the　regional　cooperation　in　the　control　of　the　haze．　An　ASEAN　Task　Force　on　Haze，　consisting　of　the
Ministers　of　Environment，　was　established　at　the　meeting．　The　first　ASEAN　Task　Force　meeting　was
convened　in　Singapore　two　months　later　in　December　1997，　and　the　send　meeting　was　held　in　Kuching，
Sarawak，　Malaysia　in　February　1998．　A　regional　action　plan　has　been　developed，　based　on　which　national
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Table　3：　Research　needs　on　haze＊
Short－term　Studies Long－term　Studies
1．Mortality　studies　concerning　the　haze　in　19971．Indoor　and　outdoor　differences　in　air　quality
・Mortality　in　the　diffbrent　age　groups，　especially
childrcn　and　thc　elderly
．Mortality　in　the　high　risk　population（e．g。　people　with
pre－existing　illness）
2．Morbidity　studies　on　an　increasc　in　hcart　disease，　lung2．Psycho－social　aspects　and　stress　due　to　haze
disease，　stroke（including　studies　on　the　morbidity　of
people　being　treated　at　hospitals　during　the　haze　and
control　groups　fbr　coInparison，　taking　into　account
other　exposure　such　as　tobacco　smoking，　past　air
pollution　exposure　and　occupation　dust　exposure）
3．Studies　on　the　composition　of　haze　using　Inonitoring2．Overall　causcs　of　death，　chronic　heart　discase，　lung
data，　special　invcstigations，　pollution　control　infbrma一disease　and stroke　in　adults
tion　and　modeling　techniques　and　on　particlc　size
distribution
4．Risk　assessment　and　management　study4．Asthma　and　acute　respiratory　infections　in　children
5．Studies　on　the　economic　impact　of　haze5．Occupational　exposure　and　occupational　hazards　in@　health　workers　in　hospitals
6．Studies　to　assess　the　contribution　of　all　sources　to　the6．Occupational　exposure　of　nre且ghters　to　haze
haze　（fbrest　fires，　industrial，　commercial，　stationar）も
mobile，　etc．）
＊一From　Ref．　5．
action　plans　are　being　developed．　ln　April　1998，　the　ASEAN　Task　Force　will　meet　again　in　Jakarta　to
discuss　the　national　action　plans．　The　Asian　Development　Bank　and　the　U．S．　Government　have　pledged
to　support　the　implementation　of　the　regional　and　national　action　plans，　and　WHO　will　provide
technical　support　in　health　aspects　of　these　action　plans．
3．2　Research　Efforts
　　At　the　request　of　the　Deputy　Prime　Minister　of　Malaysia，　the　Ministry　of　Health　convened　a　meeting
of　local　researchers　and　technical　government　officers　to　discuss　haze－related　health　research　projects，
twice　in　October　1997．　Two　more　meetings　were　organized　by　the　lnstitute　for　Medical　Research　in
October　and　November　1997．　WHO　supported　the　November　meeting，　which　concluded　the　areas　of
research　need　as　shown　in　Table　3．
　　After　the　meeting，　specific　research　proposals　were　submitted　to　WHO，　and　are　being　supported　by
WHO．　They　include　a　study　on　immediate　and　long－term　effects　of　haze　on　mortality　and　morbidity；
and　exposure　assessment　for　respirable　（PMIO）　and　fine　（PM2．5）　particles　in　the　Klang　Valley，　Malaysia．
In　addition，　WHO　supports　a　cohort　study　on　health　effects　of　haze　from　forest　fires　in　Indonesia．
　　WHO　plans　to　convene　a　technical　regional　workshop　on　health　impacts　of　haze　in　June　1998　in
Kuala　Lumpur　to　review　and　summarize　the　findings　of　these　and　other　haze－related　studies　and　identify
further　research　needs．
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